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process is tPking glpce, 

In n group of works c ~ 4 ]  we evolved P. qunntitptive thEaor,g 

of  the proceas of conveo t ive  diffusion In Pluias related $a. the: 

nbove-mentioned phyRics o-cherniw 1 aueetlonr:.  

In the  present n o t e ,  we want t o  enpk382ze g r e a t l y  and: t o  

t u r n  Pt:eentian t o  t h e  applicability o f  the a n n L o q  between 

d i f f u s i o n  nnd bent conduction, eo widely w e d  i n  g:~et?l, t o  

the  C R S ~  Of' fluids. 

I t  I8 ahown in the theory of hept trmsfer In F, &Wing 

fluid t h e t  $230 hent  t r rn s fe r  prOoe8~ f o r  R e p 1  3.8 l i m i t e d  

by the distribution o f  hwt;  through a t h l n  .bounbYy k y e r  

which 1s geneclctgd In fluids n & r  the sur*P~.oar. of th flow 

arcunc? s o l i d  bodies, I n  this b~yero, cd. led ursually the? 

1-yer ,  occur8 the fundnmen tn l  ternperptur-e jump AT e 

In a l l  calculqtiona of the theory of h m t  trczneffer, there 

io uF9ed t h e  f y c t  t h p t  for th5.5 procesa the Prmdtl nirmber mey 

be conn idc red  +L , This permi% i d e n t i f y i n g  the WmrrsmI. 

l n y e r  with the  h y d r u d y n w i c  boutidmy l ~ y c r ,  



by the cctndftian , 

is  the cbrecter3.s 8lmens.ion. 

Thk condlltion of eou iva len t  moleculor pni! oonvective fJiw 

of' metter nay be written Rnalagous1.y for the dlffusiQ>n boundwy 

I l a y e r  

(3) 

However, inasmuch RE! Bg 71/p = 2f , eaunt ion (3) f a  

veLi& at dlst~ncers  8' f rom the wall which m e  much l e m  than 

4 , 1.e. within t h e  hydrodynmlc ~ ' Q U ~ ~ P P Y  l r y e ~ .  Qem 

vv d / 8 3  Consequently 
J 



Tneref'ore, 

dynprnio boundmy l ayer  S The 

in C? r F B i c o l  nnnner, the dlifusi 

t hexml  which h a  a thilcknesd a.l.DO@% 

The preceCing ~ e w o n i n g  is  

1 d n P r  regime of P l u l d  flow. 

baundwy layer or I n  P. d p e ,  In 

lem, becomes turbulent, then pctdltiontxl 

neccserry, 

I 

In t h e  CP.GF! of turbulent f l o w  there 2s t he  w r t l l - k ~ o ~ n  

Reyno'.dr: rn,zloE:y estrbllRhlnp t h e  si 

norncnp o f  rnomenkm traneport  an& he (51 Page 329. and 

o f t e n  used of div ld lng  the turbulent  f l w  In to  
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The preceCing ~ e w o n i n g  is  

1 d n P r  regime of P l u l d  flow. 

baundwy layer or I n  P. d p e ,  In 

lem, becomes turbulent, then pctdltiontxl 

neccserry, 

I 

In t h e  CP.GF! of turbulent f l o w  there 2s t he  w r t l l - k ~ o ~ n  

Reyno'.dr: rn,zloE:y estrbllRhlnp t h e  si 

norncnp o f  rnomenkm traneport  an& he (51 Page 329. and 

o f t e n  used of div ld lng  the turbulent  f l w  In to  

P turbulent r r p l o n  pnd 

ence urnishcs conpl-etely,  r n l s e s  the  objectloni/thm $1  In the 

n ~ i . n , % h c r e  is no bmis whtever  f o r  tie sudden vo.nIehin8 of 

turbulent p d z n t t o n  md from the p o i n t  af v i e w  of experiment, 1. 

d p t p  conce rn fnp  the e x l n t e n c e  of turbulent; pulR~tion8 t%r 

lanLnfir  subhyePin  whioh the turbul- 
bo L\ 

pressure on the s u r f m e  of P s o l i d  body the atudy of vel- 

oity profile6 nnd dpt? on hept t r ~ i n e f e r ,  a i s  f p c t  prompted 

many p u t h o r s  t o  exprees doubts tapropos the existence of $us- 

bulencs up t o  the wall i t pe l f  [8,9]* 

the 1 - w  of a e c r e ~ ~ 5 . n g  turbulence clnfie t o  tr:c w a l l ,  it is 

~1wo.y~ possible t o  intraducc R %ubl.,-,yer of flu:& t n  which the  

Howqreer, no nmtter  w h c t  

conentun t m n p p o r t  by 9 moleculnr [vleaoua) !?eah,anlsm exceeds 

i t$ trmnsport by tu rbulen t  p u l s r t i c n o ,  K-rreLy, thtc sgbJ,qwa 

* '  



OF 

* from the o k ~ w o t e r  af its deterai 

the vkscotla eublnyer, :&Lthough 
e 

eRBe of turbu.lranes with 

w a l l  ie, In the ViElCOtlS Lay 

i s  the stsale o f  turbulent puZsp. 

T b S f ?  bulsnt ~uheiatione;x, B 

of the general nornentwm flow, a 

iently powerful t o  t rensgmrt  th  

v$.B CQ B f%y 0 ";< s < a  
R,<Y Turbulent pulaaatfo-n Turbulent puLBnt%an 

The c a m  o f  convective mter inl  trrnsporf 17% the sepw~.- 

. t l o n  boundary of f l u i d - f l u i d  a leo  Paquires  apecL31 conaiderw 

tiDn. The t p n g e n t i a l  comnonent of' the strea~ trznear rennins 
' 2  

continuous on ?his bounrt.eary, but the u a h c i t y  docs nat PO t d  

zero. Thanks t o  th iR)  the s lmi l&i ty  between momentura tran 

por t  r n ~  materirtl t snnspor t  iq cornplete1' up~et. 

... 

We calculated ths  Nus~elfr nup~ber Nu (far PrSl ) .In 
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